(RRVD) mouse model. In that study, the RANKL/OPG ratio was increased in RRV-infected 95 mice (24).
96
Increased infiltration of macrophages in joints has been reported in mouse models of
97
RRV (25) and CHIKV infection (26, 27) . Depletion of macrophages in an acute RRVD 98 mouse model resulted in a prominent reduction in cellular infiltrates and disease signs (25).
99
In a primate model of CHIKV infection, persistently infected macrophages were detected in 100 the joints, muscles, lymphoid organs and liver, suggesting macrophages as a primary cellular Masson's trichrome. Images were taken using a Nikon Eclipse TS100 inverted microscope.
197
OC were identified as TRAP+ multinucleated cells (more than 3 nuclei) and were counted in were determined for the experimental groups using the automatic otsu algorithm within
217
CTAn. The algorithms used for structural analysis were as follows: epiphyseal trabecular 218 bone-adaptive (mean and max) with pre-threshold of 44-255, radius of 7 and constant of 1.
219
Both 2D and 3D data were generated for all analyses. 3D models were generated from raw 
RESULTS

272
Disruption of serum RANKL/OPG ratio in CHIKV patients
273
Serum RANKL levels were higher in CHIKV patients compared to healthy control 274 subjects (Fig. 1A) . There was no significant difference between patients and controls in 275 serum OPG levels. The resulting serum RANKL/OPG ratio was significantly higher in
276
CHIKV patients compared to healthy control subjects, suggesting pro-osteoclastic conditions 277 exist in response to CHIKV infection (Fig. 1B) . CHIKV-infected mice and swelling fully resolved by day 10 p.i. (Fig. 2A) . RANKL 285 transcript levels in the joint were significantly higher at days 1, 3 and 15 p.i., but not on day 7 286 p.i. when compared to PBS control mice (Fig. 2B ). At days 3 and 15 p.i., OPG transcript 287 levels were significantly elevated, but not on days 1 and 7 p.i. when compared to PBS 288 controls mice (Fig. 2C ). RANKL/OPG ratio was significantly elevated at day 1 p.i. (Fig. 2D ),
289
suggesting that CHIKV infection leads to a pro-osteoclastic microenvironment within the 290 infected tissues at early acute infection. To investigate whether CHIKV can replicate in bone in vivo, CHIKV-infected WT 294 mice were sacrificed and the femur, tibia, patella and foot collected for virus titers 295 measurement using plaque assays. At peak swelling (day 3 p.i.), high viral titers were 296 detected in each of these sites (Fig. 3A) . Similar to the serum results in CHIKV patients, the 297 RANKL/OPG ratio was elevated in knee joints of CHIKV-infected mice at day 3 p.i. (Fig.   298 3B). Consistent with increased RANKL/OPG ratio, there was an increased number of TRAP-299 positive (TRAP+) cells in CHIKV-infected mice compared to mock-infected mice in tibial 300 trabecular bone (Fig. 4A) , and this was associated with low trabecular bone mass evident by 301 histology in the secondary spongiosa of tibias in CHIKV-infected mice, suggesting that
302
CHIKV-induced bone loss may be mediated through enhanced osteoclastogenesis (Fig. 4A) .
303
In addition, CHIKV-infected mice showed reduced growth plate width, indicating growth 304 impairment due to infection (Fig. 4A ). μCT analysis of the trabecular and cortical bone 305 within the tibial epiphysis revealed significant bone loss in CHIKV-infected mice compared 306 to PBS control mice (Fig. 4B) . In CHIKV-infected mice, bone volume fraction (BV/TV) was
307
reduced by approximately 25%, associated with reductions in trabecular thickness (Tb. Th)
308
and trabecular bone numbers (Tb. N) and increased trabecular separation (Tb. Sp) (Fig. 4C ).
309
Elevated RANKL/OPG ratio, increased number of TRAP+ cells, and reduced bone volume
310
were consistent with the observed bone loss following CHIKV infection. of CHIKV-infected mice at day 3 p.i. (Fig. 5A, B) . To further identify the immune mediators 319 responsible for CHIKV-elicited cellular infiltration, protein expression profiles of several 320 chemokines (CCL2, CXCL1, CCL3, CCL4, CCL11 and CCL5), were investigated at day 3 321 p.i. by multiplex cytokine assay. CCL2 was significantly elevated in CHIKV-infected knee 322 joints, while no significant change was observed for the other chemokines (Fig. 5C ). In a 323 separate experiment, mRNA levels of CCL2 (Fig. 6A) , CCL8 (Fig. 6B) qRT-PCR (Fig. 7A) . Transcriptional inhibition was also observed in other members of the 336 MCP family including CCL8 (Fig. 7B ) and CCL7 (Fig. 7C ). Bindarit treatment of CHIKV-337 infected mice resulted in a significant amelioration of acute joint swelling at days 2 and 3 p.i.
338
compared to vehicle-treated CHIKV-infected mice (Fig. 7D) , with a corresponding reduction 339 of infectious virus recovered from ankle joints (Fig. 7E) . However, no difference in virus 340 titers was observed in distant sites such as tibia and patella, suggesting that bindarit has no 341 direct anti-viral effect (Fig. 7E) . Similarly, reduced numbers of CHIKV-infected cells and 342 reduced CSFR1+ cell recruitment were observed in ankle joint and tibial epiphysis of 343 bindarit-treated CHIKV-infected mice compared to vehicle controls (Fig. 8A, B) . In addition, confirming reduced osteoclastogenesis (Fig. 10B, C) .
358
To characterize the bone architecture of bindarit-treated CHIKV-infected mice, μCT Tb. Sp and Tb. Th (Fig. 11A, B suggest that macrophages may be a primary cellular target during in vivo CHIKV infection. 
